We define three basic, calculable and measurable parameters. With these parameters we derive expressions for the radio frequency induced, beam induced, and loaded section voltages and average section gradients. Unlike the present well known expressions these alternate expressions are valid for continuous wave, pulsed, and single bunch beams, for both lossy and lossless sections and for both standing wave and travelling wave sections. We use these alternate expressions to maximize the efficiency and the gradient for a given peak power.
INTRODUCTION
Three local parameters characterize a traveling wave accelerator section: the elastance per unit length s, the group velocity Vg, and the unloaded (internal) time constant T, They are defined as follows: Pd where E is the accelerating gradient, w is the energy stored per unit length, P is the power transmitted and Pd is the power dissipated per unit length. As In the single bunch mode, when the group velocity is close to the particle velocity, assumed to be c, then we do not have to fill the section before we inject the beam pulse and the effective fill time is diminished by the factor f, = 1 -(vg/c). The required klystron pulse width is reduced by this factor and 27 in Eq. (9) For a given aperture there is a frequency that will maximize the elastance. As we shall see in the following example, the elastance can be increased considerably over the value at 2856 MHz.
We now increase the aperture to 8 cm and increase the frequency so that the aperture returns to 2 cm as illustrated in Fig. 2 We see that the constants that characterize a SW section are the same as the ones that characterize a traveling wave section with the following exceptions. The lossless efficiency is 0.815 rather then unity as for a TW section, the group velocity is replaced by the external time constant, the elastance per unit length and the internal time constant is that of the whole section rather then obtained from per unit length quantities. A PROPOSAL We propose the use of the three parameters s, vg, and To for accelerator design. As we have shown, they are convenient and sufficient to design a TW or a SW accelerator section, as well as a superconducting section.3 These parameters are clearly definable, have names, are directly measurable and are useful: that is they give information. We believe they simplify the present symbol soup. From the three parameters we can obtain the familiar parameters: the quality factor Q, the shunt resistance per unit length r, r/Q, wr/Q, and the loss parameter 
